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Main structure

Supplementary document
information considered during 
developing new guidance,
information for risk managers
not required for daily 
assessment work

Background document
scientific background 
for approaches, models 
and default values

Core document
all relevant data 
and information for 
tier-1 assessment 
all basically 
relevant guidance 
on methodology for 
refined risk 
assessment
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Introduction

This document intends to provide guidance to 
applicants/notifiers and Member States on how to 
conduct a risk assessment for birds and 
mammals in the context of the evaluation of active 
substances for inclusion in Annex I of Directive 
91/414/EEC as well as in the context of 
authorisation of plant protection products.
The scope of the document is to elucidate in 
particular the “unless” clause of  Annex VI of 
Directive 91/414/EEC
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Principles of the risk assessment

Risk characterisation
– General principles of deriving risk descriptors
– Relevant TER values for the assessment
– Tiered approach: screening step – refined risk assessment
– Alternative approach using empirical model?

Toxicity figures
– Acute toxicity to birds
– Acute toxicity to mammals
– Long-term/reproductive toxicity to birds
– Long-term/reproductive toxicity to mammals

Exposure estimate
– Calculating exposure for the theoretically-based approach (ETE)
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RA using ETE model

General approach and default values for the tier 1
Establishment of basic tier-1 scenarios for spray 
applications
Establishment of basic tier-1 scenarios for non-
spray applications
Bioaccumulation and food chain behaviour
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Spray applications

Grouping of crops, 
definition of model species 
with worst-case exposure 
via diet and other routes
Default RUD values for 
food items
Multiple applications and 
time-course of 
environmental residues
Factors for other exposure 
routes than dietary uptake
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Indicator species

What is an indicator species?

– It is proposed to have an indicator species at 
Tier 1 = screening step

– Species is not real
• Has high food intake rate
• Consumes all one type of food
• Food has high residues
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Residues on insects – PSD study
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Non-spray applications

Grouping of 
applications, definition 
of model species with 
worst-case exposure 
via diet and other 
routes
Calculation of relevant 
concentrations for the 
ETE equation
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Options for refinement

Generic tier-2 scenarios for specific crops and application times
Measured residues and residue dynamics
Identification of focal species as ecological representatives for birds or 
mammals potentially at risk
Steps to refine the PT factor
Steps to refine the information on composition of vertebrate diet (PD 
factor)
Dehusking
Avoidance
Consideration of additional information on toxicity
Refining the risk in the long-term scenario according to the phase-
specific approach
Further possibilities for refining the risk assessment
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Generic tier 2

Table of scenarios 
More extensive than 
tier 1
Crops and application 
timings further specified 
Generic model species 
Typical dietary 
compositions
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Generic focal species

What is a generic focal species?

– ‘Species’ is built up on the basis of ecological 
knowledge of a range of species that could be at risk

• Food potentially more than one type
• Should be representative across MS

– Potentially more realistic?
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Residues and residue dynamics

Measured residues and 
residue dynamics in 
plant food items
Measured residues and 
residue dynamics in 
arthropod food items 
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Guidance for field experiments

• It is intended to provide methodological recommendations 
how to perform arthropod residue studies under field 
conditions, considering:
– Study site selection, plot size, replicates
– Sampling methods for different strata (foliage, ground 

dwellers etc.)
– Sample size and frequency (for determination of residue 

decline data)
• Recommendations may be provided as an annex / 

supplement to the new GD

Will this be helpful for authorities (study interpretation) 
and notifiers / CRO‘s (study performance)?
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Identification of focal species

Identification of focal 
species using targeted 
observation data
Identification of focal 
species using other 
sources of information 
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• Use the crop
– high frequency of occurrence on crop 

fields
– in significant numbers - high average 

density compared to other species

• Have a high food intake rate to body 
weight ratio
– e.g. a small bird eating mainly leaves

An ideal ‘focal species’ should:
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• Eat food with high residues
• e.g. the crop itself

• Be protective for other species
• If the risk is considered 

acceptable for focal species it 
should follow that all other 
species are also protected

An ideal ‘focal species’ should:
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PT factor

Criteria for performing 
radiotracking studies 
and evaluating 
observational data
Use of other sources of 
information in refining 
PT 
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Overview on field methods

• It has not been possible so far to make direct measurements of 
the amount of treated food ingested by individual birds and 
mammals in the farming landscape

• by radiotracking, it is possible to make indirect estimates of PT

• Animals will be equipped with small radio transmitters, which 
allow continuous surveillance via radio signal
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How to analyse PT data?

Percentiles and Confidence bounds

– Because we wish to be protective in our risk 
assessments, we tend to use higher centiles
(90th or 95th) rather than median values (50th)

– Radio-tracking is expensive, labour-intensive, 
and restricted by law. So sample size is often 
small

– But estimating 90th centile from a small sample 
(say 10-20) entails a high degree of uncertainty

– We need to take this into account
– Use parametric bootstrap
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Composition of diet (PD factor)

Criteria for performing 
experimental food 
analyses and 
evaluating their results
Use of other sources of 
information in refining 
the composition of 
vertebrate diet 
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Example of faecal remains

Mouthparts

Diptera

Stellaria

Symphyta 
(sawfly)

Orthoptera 
(grasshopper)

Lepidoptera 
(caterpillar)

Seeds

Wings

1mm
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Recent example of dietary information for 
5 focal species feeding in vineyards
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Modern data collected in the crop of concern for the focal species
over the main period of chemical treatments based on dry weight 

proportions and corrected for losses during digestion
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Dehusking

May reduce exposure 
(treated and pelleted
seed scenarios)
Applicability to be 
checked with regard to 
animal behaviour and 
substance properties
Factors currently in use 
to be checked and 
probably revised

treated seeds

dehusking
observed/docu-

mented?
no or no data

yes

assess refined risk for 
dehusking species applying 

dehusking factor

significant 
number* of non-

dehuskers?

yes
consider other 

refinement 
options 

no

yes

assess refined risk for other 
potentially relevant (non-

dehusking) species

risk acceptable? noyes

dehusking factor 
applicable

yes

risk acceptable? no

LD50 reached 
with few* 

seeds/particles?

yes

* appropriate value to be decided
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Additional information on toxicity

Approaches to take 
account of the effects of 
avoidance and 
metabolism

Uncertainty factors
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Phase-specific long-term RA

Review of toxicity 
endpoints
Comparison of 
application dates and 
phases in breeding 
cycle
Case-specific higher-
tier refinements
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April               May                June                July August

Nest initiation dates Pesticide application dates

Overlap of Nesting and Pesticide 
Applications
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Further possibilities

Pen/cage studies
Field tests
Use of wildlife incident data
Weight of evidence
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RA using empirical model

All relevant mechanisms contributing to the 
observed effects are intrinsically covered by the 
field studies.
Quality and applicability depend on quality of field 
studies.
Potential for extrapolation of results on other 
substances and effects must be assessed 
carefully.
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RA using empirical model

12

Analysis of avian field studies (4)

In addition to effect of toxicity:

• Indirect-acting substances: 
high Kow increases risk
– OPs requiring activation
– 72% predicted correctly

• Direct-acting substances: 
high Kow decreases risk
– Carbamates, OPs not 

requiring activation
– 98% predicted correctly
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Possible outcomes

1. No use of field study model – if unreliable

2. Use field study model to replace ETE-TER
– for all substances, or
– for selected substances (e.g. anticholinesterases)

3. Use field study model as a check for when to 
consider dermal exposure

4. Use field studies to calibrate ETE-TER approach

Prediction of bird 
mortality on the acute 
time scale
– Model equation and 

required input 
parameters

– Options for refinement?
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Risk mitigation options

Exposure-mitigating effect of precision-drilling
Other options available?
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Background document

Residues of on food items for birds and mammals
– Level of residues
– Residue dynamics

Bioaccumulation of chemicals in terrestrial 
vertebrates
Field studies on bird mortality after pesticide 
applications
Field studies on effects to small mammal 
populations after pesticide applications
…
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Supplementary document

Worked examples
Probabilistic risk assessment
Calibration of ETE-TER 
approach
Considerations on achieved 
level of protection
Regulatory impact assessment
…
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Calibration of ETE-TER approach

• Apply proposed 
assessment procedure 
to each substance

• Compare TERs with 
impacts in field
– where data exist!

• Estimate frequency of 
impacts at TER = 10

TERVi
si

bl
e 

m
or

ta
lit

y

= one field study

Note: calibration accounts indirectly for other factors influencing 
risk e.g. dermal exposure, avoidance, metabolism
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… protective and usable


